XI. LEW 88516

Lherzolite, 13.2 grams
Weathering A/B

Figure XI-1. Photograph of Martian meteorite LEW88516 after first break for processing. Cube is 1 cm for scale. (NASA
# S91-37060)

Intr oduction Petrography

Lewis CIiff (LEW) 88516 is petrologically similarto| Harveyet al. (1993) and Treimaet al (1994) have
ALHA77005 (Satterwhite and Mason, 1991, Treiman given detailed petrologic descriptions of LEW88516
etal.,1994). However, it is not paired, because it has and report that it is similar to ALHA77005 (figure

a distinctly different terrestrial exposure age and was X1-2). This meteorite has three distinct textural
found 500 km away.Figure XI-1 shows LEW88516| regions: 1) poikilitic crystalline, 2) interstitial
as a small (2 cm), dark, rounded, meteorite with crystalline (or non-poikilitic) and , 3) glassy to partially
coarsely crystalline interior. crystalline veinlets. Delaney (1992), Lindstretral
(1992) and Harvey and McSween (1992) have also
LEW 88516 was a small non-descript meteorite that reported petrological descriptions of LEW88516.
was not recognized as an achondrite until it was broken

open. Hence it waited 2 years to be processed inln the poikilitic regions, mm-sized olivine crystals and
numerical order. According to Satterwhite and Mason 50 micron-sized chromite crystals are contained within
(1991), LEW88516 had &itted and mostly shiny | and completely surrounded by, pigeonite crystals with
fusion crust over 80 % of the surfacePreliminary exsolution lamellae of augite. Maskelynite, whitlockite
examination of the thin section showed about 50 % and sulfides are rare in the poikilitic regions.

olivine (Fa,), 35 % pyroxene, 8 % interstitial
maskelynite (An) with about 5% brown glass. Grain The interstitial areas have a more typically basaltic
size is about 2 - 3 mm. texture with euhedral and subhedral olivine, pigeonite

LEW 88516 — 105



Figure XlI-2. Photomicrograph of thin section of
LEW88516,6. Euhderal chromite and rounded olivin
crystals are poikilitically included in large orthopyroxene
Field of view is 2.2 mm.

and chromite with interstitial maskelynite, pigeonitg
whitlockite, ilmenite and pyrrhotite.

The glass veinlets are the result of shock melting
the other lithologies (Harvest al. 1993).

Meltinclusions in large olivine grains were studied b
Harvey et al (1993) and used to calculate th
composition of the parental melt which was found
be similar to that of other shergottites.

Mineral Mode

Treiman Wadhwa
etal., 1994 etal 1994

Olivine 45.9 50-59
Orthopyroxene 25.3
Clinopyroxene 12 35
Plagioclase 7 8-5
Ca-phosphate 0.9 1.7
chromite 0.8 0.7-2
lImenite 0.2
Pyrrhotite 0.3
Melt 7.7

Mineral Chemistry

Olivine: Olivine is a major component of the poikilitic
portion of LEW88516. It is compositionally zonec
from Fo,to Fq,, averaging Fa This is slightly more

Fe-rich than the olivine in ALHA77005. In both

brown color apparently due to‘Heroduced by “shock
oxidation” (Ostertagpt al.,1984).

Pyroxene Both low-Ca and high-Ca pyroxenes are
present (figure XI-3). The large pyroxene oikiocrysts
in the poikilitic portion are relative homogeneous while
the smaller pyroxenes in the non-poikilitic portion are
zoned in composition. Harvegt al (1993) have
determined the REE and Ti, Al, Sc, Y, Zr, Cr and V
contents of the different pyroxenes. Whereas the
pyroxenes in LEW88516 are slightly more Fe rich,
the trace element patterns are identical ( see also
Wadhwaet al, 1994 (figure 1X-14)).

Maskelynite Maskelynite in LEW88516 has an

e average composition of Arand a range from Ap,
(Treimanret al, 1994) and is reported to contain small
“bubbles”.

', Chromite Chromite is the most abundant accessory
mineral in LEW88516. Chromite grains are commonly
zoned or altered toward ulvspinel compositions at their

of ims. (Harveyet al, 1993). Teimanet al (1994)
give the composition of 3 chromite grains and one grain
that is a solid solution of titanomagnetite and chromite.

y

= Kaersutite A 20 micron-sized grain of “amphibole

0 (?)”was observed by Treimanal, but it was beneath
the surface of the thin section.

Whitlockite: Whitlockite occurs as a common
accessory phase in the interstices of the non-poikilitic
areas of LEW88516. Harvey al (1993) determined
the REE content to be about 150X C1 chondrites. The
REE pattern of the whitlockite is found to be very
similar to that of the bulk rock, as was also the case
for ALHA77005.
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Figure XI-3. Composition diagram for pyroxene and
olivine in LEW88516. Data are replotted from Harvey et

LEW88516 and ALHA77005, the olivine has a disting
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Sulfides Dreibuset al.(1992), Harveet al. (1993)
and Treimanet al (1994) reported pyrrhotite in
LEWS88516 and Dreibu®t al. determined that it
contained 1.8 % Ni.

Whole-rock Composition

Dreibuset al (1992) and Treimaet al (1994) found
that the composition of LEW88516 was almos
identical to that of ALHA77005 (figure XI-4). Ir was
found to be low, in the range of the terrestrial upp
mantle (Dreibugt al. (1992).

Radiogenic Isotopes
No radiometric age has been reported.

Chen and Wasserburg (1993) found that there wa
lead-loss event.

Cosmogenic Isotopes and ExposarAges
Nishiizumiet al (1992) and Jukt al. (1994) give a
terrestrial exposure age of 21 £ 1 thousand years.

Treiman et al (1994) used thei#*Ne and the*Be
activity of 16.6 dpm/kg from Nishiizunet al. (1992)
to calculate an exposure age of LEW88516 of 3.0 M
From cosmic-ray producéde,”Ne and®Ar, Eugster
et al (1996) derived an exposure age for LEW885]
of 4.1 + 0.4 Ma and concluded that LEW88516 w3
“ejected from Mars simultaneously with the othe
Iherzolitic shergottite ALHA77005 (3.4 Ma).”

Other Isotopes
Ott and Lohr (1992), Bogard and Garrison (1993) a
Becker and Pepin (1993) determined rare g
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Figure XI-4. REE data for LEW88516 compared with
other Martian meteorites. Pattern is similar to that o
ALHA77005. This diagram is redrafted from that g

t

abundances in LEW88516. Becker and Pepin (1993)
and Ottet al (1996) determined that the noble gasses
in a glass sample from LEW88516 were in the same
ratio as those in EETA79001, but much less abundant
(figure XI-5).

Clayton and Mayeda (1996) reported the oxygen
isotope composition of LEW88516 (figure I-2.)

er Becker and Pepin (1993) could not find heavy nitrogen

to go along with the rare gasses.

Shock Featues
Keller et al. (1992) and Treimaet al. (1994) found
that the shock features in LEW88516 were very similar

5 ato those found in ALHA77005. These samples are

a.

|6
1S
r

Dreibus et al. (1996).

highly shocked.

Processing
This small (13.2g) achondrite has always been

processed on a laminar flow bench. Most of the
allocations were done a few months after classification.
Some of the allocations were interior, exterior or glass-
rich chips. Most allocations were from a homogenized
powder prepared from 1.66 g of interior chips by
Lindstrom and Mittlefehldt. Two potted butts were
used to produce 11 thin sections (table XI-2).
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Figure XI-5. Krypton and Xe in LEW88516 for several
Martian meteorites as presented by Ott et al. (1996),
Meteoritics 31, 103. Triangle defined by Chassigny (C),
Mars atmosphere (SPB) and EETA79001 crush
components. Data for Shergotty and Zagami are open
circles and data for LEW88516 are filled symbols.
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